Electron spin resonance studies of lipid fluidity changes in membranes of an uncoupler-resistant mutant of Escherichia coli.
The fluidity of the lipids in membrane preparations from a mutant of Escherichia coli resistant to the uncoupler CCCP, grown at different temperatures with and without CCCP, was examined by electron spin resonance using the spin probe 5-doxyl stearic acid. The fluidity of the membrane lipids at the growth temperature, as estimated using electron spin resonance, was less in cells grown at lower temperatures. Precise homeoviscous adaptation was not observed. Growth in the presence of CCCP resulted in a decrease in membrane lipid fluidity, particularly in the inner (cytoplasmic) membrane. There was no change in the proportion of phosphatidylethanolamine, phosphatidylglycerol and cardiolipin in the cell envelope. However, there was an increase in the proportion of unsaturated fatty acids in membranes from cells grown with uncoupler. This was reflected in the increased fluidity of the lipids extracted from these membranes. This result is contrary to that expected from measurements of the fluidity of the lipid in these membranes. The decreased fluidity of the lipid in these membranes may be a consequence of the observed increase in the ratio of protein to phospholipid.